Characterization of the interaction between factor Xa and bovine aortic endothelial cells.
Cultured bovine aortic endothelial cells incubated with Factor Xa activate prothrombin. Factor V, synthesized by the endothelial cells, or plasma Factor V and calcium are required for the reaction. In the present study, it has been demonstrated that 125I-Factor Xa binds specifically to endothelial cells. In addition, the activation of prothrombin by Factor Xa and aortic endothelial cells has been further characterized. The binding of 125I-Factor Xa to endothelial cells was saturable and reversible. The equilibrium dissociation constant (Kd) for 125I-Factor Xa binding was 3.6 X 10(-9) M, with 39000 molecules bound per cell. 125I-Factor Xa, inactivated by diisopropylfluorophosphate did not bind specifically to endothelial cells, indicating that the active site of Factor Xa was required for binding. Factor Xa, but not activated protein C, competed with 125I-Factor Xa for binding. Autoradiograms of sodium dodecyl sulfate-polyacrylamide gels of cell lysates indicated that the radiolabeled material that bound to the cells had electrophoretic mobility identical to Factors Xa alpha and Xa beta. Although Factor X partially inhibited the binding of 125I-Factor Xa, Factor Xa did not inhibit the binding of 125I-Factor X, indicating that the zymogen and enzyme bound to different receptors. The relationship of the 125I-Factor Xa binding which was measured in these studies to aortic endothelial cell prothrombin activation is unclear since an anti-Factor V IgG blocked prothrombin activation but not Factor Xa binding. Additionally, 125I-Factor Xa binds to nonvascular cells; these cells do not activate prothrombin in the presence of Factor Xa. Moreover, the calcium requirements for each reaction and the saturation curves of 125I-Factor Xa binding and prothrombin activation differ. Although these data do not exclude a relationship between Factor Xa binding and prothrombin activation, the binding of 125I-Factor Xa to aortic endothelium measured in these studies may be related to a separate cellular function. To further characterize prothrombin activation by Factor Xa and endothelial cells, the rates of thrombin generation by intact bovine aorta or endothelial cells derived from this tissue were compared and were found to be equivalent. These data indicate that vascular endothelium may serve as a physiologic surface for hemostasis.